Experimental procedures General procedures
All synthetic and spectroscopic manipulations were carried out under an atmosphere of purified nitrogen, either in a Schlenk apparatus or in a glovebox. Solvents were dried and deoxygenated either by distillation under a nitrogen atmosphere from sodium benzophenone ketyl (THF) or by an MBraun GmbH solvent purification system (all other solvents).
NMR spectra were obtained on a Bruker DRX 400, a Bruker Avance III 400 or a Bruker Avance II 300 spectrometer Its residual solvent signal was used as a chemical shift reference 
X-ray diffraction studies
Single crystals of each compound were examined under inert oil. Data collection was performed on various Oxford Diffraction diffractometers using monochromated Mo Kα or mirror-focussed Cu Kα radiation. Absorption corrections were performed on the basis of multi-scans. The data were analyzed using the SHELXL97 program. 2 In all cases, the nonhydrogen atoms were refined anisotropically. Hydrogen atoms were either located and refined isotropically (for all hydrogen atoms directly attached to the 7-membered ring), incorporated as idealised methyl groups allowed to rotate but not tip, or were allowed to ride on their attached carbon atoms. Special features: For compound 2 an extinction correction was applied. Structure 3 showed one significant residual peak of ca. 2.4 e Å -3 at a chemically impossible position; this might reasonably be assigned to a minor unidentified twinning component, because its x and z coordinates were related to those of the Zr site, and because sublimation often leads to twinned crystals. 
